partly be overcome by mental training (MT) exercises, only short-term effects have been reported so far.
INTRODUCTION AND OBJECTIVES: An intracorporeal suturing task simulator has been developed that can measure forces in real time during the performance of the task. These forces have been described and have been shown to be greater in larger size simulators. We analyze the forces on deconstructed task segments to allow for targeted assessment and teaching.
METHODS: Participants performed a defined intracorporeal suturing task on a pediatric (PLS) simulator. Expertise level was assigned based on number of laparoscopic cases. Real-time force and torque data were collected in 3 degrees of freedom using a customdesigned force sensing platform. The task was deconstructed into four segments: loading needle/pull-through, double-throw knot, first single-throw knot, and second single-throw knot. Force analysis parameters (FAPs) were calculated for each of the segments. FAPs included maximum, mean, and number of extreme force events. Outcomes were analyzed using one-way ANOVAs and paired sample t-tests (p<0.05).
RESULTS: One-hundred two participants were recorded (20 experts, 52 intermediates, 30 novices). The largest differences were seen in the "double-throw knot segment". In this segment, significant differences were identified between expert and novices in mean forces exerted in the "side-to-side" direction. Experts exerted a mean force to the right whereas novices exerted a mean force to the left. Congruently, differences were also seen in this segment between novices, intermediates, and experts in the torque applied in the "side-to-side axis". Experts applied significantly more torque towards the right than novices and intermediates. Similar differences were not found in other segments. In the "first single throw segment", the novices had a significantly larger number of extreme force events in the "up-and-down" direction. Analyzing maximum forces did not demonstrate any significant differences between the groups in any segment.
CONCLUSIONS: We demonstrate an ability to detect real-time assessment of forces during the performance of an intracorporeal suturing task. Deconstruction of the task into segments allows us to gain insight into the specific forces applied which distinguish expertise level. Further studies on forces applied during specific laparoscopic maneuvers may reveal greater insights that distinguish experts and allow for teaching in a more focused and effective manner.
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MP35-13 DEVELOPMENT AND VALIDATION OF A HIGH-FIDELITY URETHRAL CATHETER SIMULATOR
Alyssa Schul*, Alex Gong, Robert Sweet, M.D., FACS, Seattle, WA INTRODUCTION AND OBJECTIVES: Currently, male urethral catheter models are lacking in terms of anatomic accuracy and tissue behaviors. It is concerning that these simulators are providing clinicians with negative skill transfer. This leads to a high number of iatrogenic injuries and infections resulting from catheterization. The goal of this paper is to develop a high-fidelity urethral catheter simulator that will reinforce positive skill transfer and reduce complications associated with urethral catheterization.
METHODS: The CREST Sim design is based on a patientspecific male data set and human genitourinary material properties. A physical, anatomical, and insertion force study is performed between CREST Sim and Life/Form Male Catheter Model (LFMale). Physical and anatomical comparisons are made through visual observation. The insertion forces are collected in 5 trials. Each trial collects data for 10 seconds at 9 mm/s for 2.25 cm. The experimental setup (Fig. 1) includes the stage oriented at 90 and the simulator affixed 4.5 mm from the catheter tip. A 16 Fr Bard catheter guided by a Bard stylet is used for insertion. Each trial is lubricated with 1mL of E-Z Lubricating Jelly (Chester Labs Inc.). The data is analyzed to identify the peak force during insertion.
RESULTS: Physical and anatomical comparisons yield discrepancies between the tactile and visual cues. The mean and standard deviation insertion forces are 0.7620 AE 0.1069 N, 0.6940 AE 0.1139 N for CREST Sim and LFMale, respectively. CONCLUSIONS: The preliminary data reveals CREST Sim as a high-fidelity simulator with similar insertion forces to LFMale. A t-test (a [ 0.05) shows no statistical significance (p[0.1790) in insertion forces between the CREST Sim and LFMale. Future iterations of CREST Sim will be compared to currently marketed urethral catheter simulators to enhance the quality of innovation.
